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Abstract Regions are continually developing. Innovations in agricultural and indus-
trial production affect urban and rural areas in different ways, and climate change and
developments in transport and (tele)communication have strong effects on the interac-
tion between them. Although urban and rural areas are often studied separately,
systemic effects are clearly important when studying their interactions. This article
aims to get a better understanding of the importance of urban-rural interaction between
European regions. Therefore, a regional analysis using factor analysis and spatial
correlation is used to show the presence and direction of urban-rural interactions. The
results indicate that rural areas benefit from having more urban neighbors in terms of
employment and employment growth as well as a stronger tourism sector. At the same
time, urban areas with more rural neighbors experience a higher level of (relative) GDP
growth. In addition, they are also related to higher levels of employment and population
growth. Overall, the analysis shows that having more ‘opposite’ neighbors appears to
be beneficial to both urban and rural regions. More research with more specific
indicators, for example related to quality of life, as well as a more complete dataset,
is necessary to confirm these conclusions.
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Introduction
Rural and urban areas have traditionally enjoyed a relationship of interdependence:
rural residents traded their redundant farm produce to their urban counterparts for
complementary products and services, and as such contributed to the prosperity of
many cities. On the other hand, the rural community often benefitted from the
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innovations that diffused from the cities. Since, the city population was also involved in
food producing activities, it was here that many activities related to innovative agri-
culture started and were spread over the countryside (Jacobs 1969). Still today, urban
and rural areas interact in terms of flows of products, people and communication.
However, ‘the regional science literature has traditionally taken for granted the urban-
rural divide’ (Van Leeuwen and Nijkamp 2006, p.283), and generally looked at cities and
their hinterlands as independent entities. By not looking at interactions and dependencies
between cities and their (wider) hinterlands, existing synergies are often overlooked. This
happens even more so because the concepts of urban and rural are often loaded with
connotations and images.When asking a group of around 50 international students about
their top three images of urban and rural areas, at the top of the list for ‘rural’ can be
found: agriculture, farmers and calm; for ‘urban’ the top three are pollution, busy and
traffic. This is in line with what other researchers have found (Dahlström 1996). These
connotations can seriously affect themindset of both policymakers and researchers and as
a result also their approach towards today’s urban and rural areas.
Although urban and rural areas are often approached independently, systemic effects,
that appear when the behavior of the system is very different from what could be
envisaged from a straightforward examination of its components, are clearly important
when studying urban-rural interactions. Fox et al. (1989) show how the local context, in
terms of tangible characteristics such as accessibility and public services, as well as
intangible aspects such as the tax structure, influence both the direction and magnitude
of urban to rural spillovers. In line with this, Henry et al. (1997) emphasize that a regional
rural development approach is useful for rural areas where urban-to-rural interactions are
apparent. However, in areas with little urban-rural interactions, or where most economic
(multiplier) effects end-up in the city (due to so-called ‘backwash’ effects), tailor-made
rural development programs are more effective, especially when focusing on the improve-
ment of quality of life (instead of ‘simply promoting population or employment growth’).
This illustrates that, when thinking about complexity as something that can be character-
ized by non-linearity, emergence, networks, etc., this certainly holds for regional devel-
opment and urban-rural interactions. Clearly, regions are continually developing; innova-
tions in agricultural and industrial production affect urban and rural areas in different ways,
and climate change and developments in transport and (tele)communication have strong
effects on urban-rural interactions. In this contribution, more light will be shed on different
types of urban-rural interactions and their magnitude in European Union (EU) regions. In
order to get an (almost) EU-wide overview, we combine a rich dataset of around 1000 EU
NUTS3 regions, with simple and straightforward statistical techniques, such as factor
analysis and spatial correlation. In the next section, differences and similarities between
urban and rural regions are described. The empirical part of the paper follows with the
reporting of results of the factor analysis and spatial correlation. Then, different types of
interactions that can explain the relationships that have been found in the empirical part are
discussed and, in the final section, some conclusions are drawn.
How Different are Urban and Rural Areas Today?
Within several research fields, scientists are interested in urban and/or rural issues.
However, the terminology used by, for example, geographers, social scientists,
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anthropologists or economists, often has different or multiple meanings. Often words
used such as ‘urban’ and ‘rural’ are linked to a wide range of indicators, such as
population density, settlement size, (agricultural) land-use, built-up environment, the
amount of sealed surfaces, and cultural behaviors (McDonnell et al. 1997). In 1960,
Dewey used eight concepts to understand the differences: heterogeneity, mobility,
anonymity, female employment, class differences, impersonal relations, employment
patterns and (exaggerated) importance of time. Clearly, these indicators are not-value
free and reveal certain connotations. Today, we often use variables such as population
(density), share of employment in agriculture and share of commuters to discern
between more urban and more rural regions.
What is a Successful Region?
Increasingly, criticism arises towards the current ways of evaluating (regional) com-
petitiveness and successfulness. The strong focus on economic growth, expressed in
terms of (average) GDP per person put a strong focus on money, completely missing
subtler and more important concepts as happiness and sustainability. These traditional
indicators of GDP, population or, employment (growth) often result in more positive
evaluation results for urban areas. However, as Isserman et al. (2009, p. 302) empha-
size, ‘growth and prosperity are not the same, although growth is often confounded
with prosperity and is a common focus of local economic development initiatives’.
Even if growth takes place, the benefits not necessarily accrue to the residents them-
selves; it might not even trickle down to the local economy. Recently, the focus started
to shift, partly as a result of the notion that certain kinds of growth might not be infinite,
and partly based on the idea that certain other things, such as health and happiness
might be even more important. Although happiness and prosperity indicators are much
more difficult to measure, several studies suggest that in terms of health, crime level,
and happiness, rural areas outperform cities. As such, focusing on’place prosperity’
might be ‘a valuable new lens through which to examine issues of regional and rural
development’ (Isserman et al. 2009, p.301). However, this will require a change of
mind, since research often focuses on issues as rural decline and poverty and thus the
notion of ‘rural prosperity’ might be considered a paradox by many. Yet, as Isserman
et al. (2009, p.301) conclude, ‘hundreds of rural places in the US are more prosperous
than the nation as a whole’, as the research shows that these rural places outperform
many cities in terms of unemployment rates, poverty rates, school dropout rates and, at
the same time, offer better housing conditions.
Also the European Union (2011) provides interesting indicators. An example is the
share of population that experiences severe material deprivation. This is measured by
the people who cannot afford things such as a good meal every day, sufficient heating, a
washing machine, colour TV, a telephone or a personal car. When looking at the EU,
the highest levels of material deprivation are found in rural areas in new member states
such as Bulgaria and Romania. In addition, in Eastern European countries such as
Latvia, Hungary, Lithuania, Poland, Slovakia, as well as in Greece, deprivation prevails
more in rural areas than in urban areas, but the gap is much smaller. But, in almost all
(22) remaining (more developed) EU countries, severe material deprivation is most
dominant in urban areas. Not surprisingly, people living in cities have better access to
healthcare and communication infrastructure such as broadband. However, they also
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experience more crime, violence and vandalism: 23 % of the urbanites versus 8 % of
the rural population reported this (European Union 2011).
Rural Areas and Agriculture
As the literature and the earlier mentioned international students showed, the first
association that people have with rural areas is agriculture. An important reason for
this is that agriculture indeed, to a large extent, determines rural landscapes. Until today,
still 52 % of total land use in the United States can be classified as agriculture
(Nickerson et al. 2011), and 42 % in the EU (Palmieri et al. 2011). However, from
an economic point of view, several urban and rural areas are less different than often
thought.
Figure 1 shows the share of employed persons in agriculture in urban, intermediate
and rural EU NUTS3 regions. In all countries, this mostly takes place in rural areas. Of
course, there is a clear differences between the new(er) member states like Romania,
Bulgaria, Poland but also Greece and Portugal where more than 20 % of the rural
population employed persons works in the agricultural sector, and the old(er) member
states like Sweden, Denmark, Belgium and The Netherlands were this is around 5 %.
But, in several countries, a similar share of the population of intermediate regions is
involved in agriculture, and also a smaller share of people living in urban areas. In
The Netherlands, Czech Republic, Slovenia, Latvia and Poland between 2 and 4 % of
the urbanites is related to agricultural activities. In some of those countries, the
difference between urban and rural regions in terms of people being employed in
agriculture is only 3–4 %.
Van Leeuwen et al. (2010a) looked at how the level of concentration and special-
ization in agricultural production differs between urban and rural regions. They focus
on 79 EU-9 regions in the period 1950–2000 in which they found that, in line with
theories of Von Thünen (1826) and Losch (1954), for example, land-intensive and high-
yielding products are more often produced in the vicinity of cities. In addition, these
concentration patterns intensified during the 50 years under study. Apart from the











Fig. 1 Share of employed persons in agriculture in different types of regions in 2008. Source: Eurostat
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also found that urban areas tend to be more specialized in those kinds of activities; not
only can most pig breeding activities be found near cities, it also is one of the main
agricultural activities in those areas.1 On the other hand, the specialization level in dairy
cattle appeared to be very similar in rural, intermediate and urban regions. This is
thought to ‘be due to the fact that dairy production is both relatively land and labor
intensive, whereas the other studied products are either more labor intensive or more
land intensive’ (van Leeuwen et al. 2010a, p. 36). These findings show how the urban
and rural spheres are often one intertwined system, linked to developments that affect
entire society.
Spatial Analysis of NUTS3 Regions
To illustrate the presence and magnitude of urban-rural interactions, this section shows
the evaluation of roughly 1000 European NUTS3 regions. The indicators of interest are
related to regional performance: population, GDP, employment and tourism (growth).
Through a factor analysis and correlation analysis, those are linked to a set of (own)
regional characteristics; the numbers of years in the EU is used to distinguish between
old and new member states. Furthermore, an indicator showing the share of dependent
persons (young and old) in total population of a region is included to get a sense of the
importance of demographic composition, which often differs significantly between
urban and rural regions. Finally, an important variable is a dummy for regions that
are considered urban or rural according to the new EU typology. For this typology
Eurostat created clusters of urban grid cells with at least 5000 inhabitants and a
minimum population density of 300 inhabitants per km2 (European Union 2010). All
other cells are considered as rural. A NUTS3 region is classified as ‘predominantly
rural’ if more than half of total population is located in rural grid cells; regions with 20
to 50 % of their population in rural grid cells are classified as ‘intermediate’; and
regions are classified as ‘predominantly urban’ when less than a fifth of their
inhabitants are found in rural grid cells (European Union 2010).
In the second part of this section the effect of having more urban or rural neighbors
is evaluated by relating the share of different neighbors to the factors found. Figure 2
shows that data are collected from Eurostat for the years 2000 and 2009 and the regions
are selected based on data availability, which includes minimal two-thirds of the total
number of regions.
Factor Analysis
The analysis starts with a factor analysis of several variables that are related to quality
of life and economic development. Factor analysis is a useful method to group
explanatory variables into the so-called factors. We focus on the situation in 2009
and development levels for 2000–2009. Next to understanding what factors explain
1 According to van Leeuwen et al. 2010a, this is thought to be enhanced by the EU’s common agricultural
policy that stimulated the use of imported feed components, favoring pig breeding activities in regions that are
well connected to harbors (Blom 1992).
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regional differences in Europe, a distinction is made between urban and rural areas and
it is shown how this distinction relates to the factor scores.
To get a better idea of what factors affect regional development, we use a principal
component analysis with a varimax rotation to ease the interpretation of the
(uncorrelated) factors (see e.g. Hair et al. 1995). For the interpretation of the factors
we focus on components with a loading higher than 0.4. The Kaiser-Meyer-Olkin
(KMO) measure of sampling indicates a reasonable good fit of, in particular, the final
model.2 In a second step, the factors are correlated with explanatory variables to see if
there are any significant (positive or negative) relationships.
Current Situation
The first factor analysis includes variables describing the current situation: employment
per person in the working age (wpp), GDP per person, number of tourist bed places per
person and jobs in agriculture per person in the working age. The analysis includes
1071 regions and the two factors explain in total 65 % of the variance (Table 1). The
first factor can be explained as low levels of GDP/pp and high share of employment in
the agricultural sector. When looking at the correlations, it appears that this often holds
for regions in new(er) member states and rural areas. In addition, these regions are
related to large(r) shares of young and old (dependent) people. The second factor can be
explained by a high level of jobs and a large number of beds for tourists. The
correlations show that areas in old(er) member states, as well as rural areas are
positively related to this factor. Furthermore, these regions are characterized by more




































Fig. 2 Three main steps of the empirical approach
2 The first two models show a relatively low KMO value and should be seen as intermediate steps to reach the
final factor model. The large dataset and high factor loadings are reasons to include the tables in the paper.
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Growth
The second factor analysis deals with growth variables. For 937 regions this informa-
tion is available. The two factors explain in total 63 % of the variance (Table 2). The
first factor can be explained as regions with population and employment growth. The
second factor is related to regions with a high GDP growth, as well as a positive growth
in numbers of tourist bed places.
The correlations nicely show that the first growth factor is more related to old
member states and the second one to newer ones. In addition, growth in population and
employment (factor 1) is more often found in urban regions and in areas with less
Table 1 Factor analysis of the current (2009) situation
Components
Variance explained 37 % 29 %










**Correlation is significant at the 0.01 level (2-tailed)*Correlation is significant at the 0.05 level (2-tailed)
Table 2 Factor analysis of growth variables, 2000–2009
Components
Variance explained 37 % 26 %
Summary Growth in population and employment Growth in GDP and tourism
GDP/pp growth 0.713








**Correlation is significant at the 0.01 level (2-tailed)*Correlation is significant at the 0.05 level (2-tailed)
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dependent people, while growth in GDP and the tourism sector is positively related to
rural regions.
All Variables
The third model combines the above shown variables about growth and the current
situation. It results in three factors that explain 63 % of the variance of 937 regions in
the dataset (Table 3). The first and largest factor can be explained as regions with low
levels of GDP, relatively many jobs in the agricultural sector and high GDP/pp growth.
Not surprisingly, this relates to new(er) member state regions as well as to rural areas.
This can indicate a catching-up effect of in particular rural areas in new member-states.
The second factor includes areas with high levels of employment, as well as high levels
of employment growth. Interestingly, this factor does not relate to number of years in
the EU, or to the urban and rural character of the regions. Apparently, it can be found
everywhere. The third factor is clearly related to tourism and growth in this sector. It is
correlated with older member states.
KMO = 0.62.
Synergies: Effects of Neighbors
Until now, we only looked at the independent regions, not taking into account the effect
of neighbors and any possible synergy. An interesting question however is how urban
areas affect rural areas and vice versa. Therefore we calculated for each (NUTS3)
region what the share of urban and rural neighbors is of its total (including
Table 3 Factor analysis of growth and current state variables
Components
Variance explained 27 % 20 % 16 %
Summary Agriculture and Low GDP
but high GDP growth








Population growth −0.466 0.443
Correlations




**Correlation is significant at the 0.01 level (2-tailed)*Correlation is significant at the 0.05 level (2-tailed)
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intermediate) number of neighbors. We used a Gabriel weights matrix to determine
who is a neighbor of whom. In brief, a Gabriel plot (Gabriel and Sokal 1969; Matula
and Sokal 1980) connects all points that have no intervening neighbour. Although this
does not result in a perfect weights matrix, it has the advantage that also the smaller
regions in for example France, The Netherlands and Germany have a reasonable (not
too many) number of neighbors. We included the 927 regions for which all variables
are available, of which most have four or five neighbors and two have only one
neighbor and another two eight neighbors. In addition, we make a distinction between
urban and rural regions. The dataset of 937 regions for which all information is
available includes 217 urban regions and 356 rural regions. The share of rural neigh-
bors of urban regions ranges from 0 to 100 %, with an average of 20 %. In addition,
they have around 40 % urban neighbors. Rural areas have on average more rural
neighbors and less urban ones: 44 and 11 %. Table 4 shows the Pearson correlations
with the single variables used so far.
In general, having (more) rural neighbors is correlated with lower levels of GDP and
having more urban neighbors with higher levels. GDP growth, on the other hand, is
positively related to having more rural neighbors, in particular for urban areas. In
addition, more rural neighbors for urban regions is also correlated with higher levels of
employment and population growth, while having more urban neighbors (and possibly
more competition) relates to lower levels of growth. Also for rural areas, it is the
diversity (i.e. the share of urban neighbors) that shows a positive effect on different
types of growth. Although this table only shows bivariate relations, patterns of synergy
seem to be apparent.
Not surprisingly the level of employment in agriculture is positively correlated with
having a larger share of rural neighbors. However, this effect seems to be mainly related
to urban areas: urban regions with more rural neighbors are correlated with higher
levels of agri-employment, while urban regions in a more urban context have lower
levels of jobs in agriculture.
Finally, we also look at the correlation between the three (total) factors and the share
of urban and rural neighbors the regions have (see Table 5). For all regions, and in
Table 4 Correlation between current situation and growth variables and the share of urban or rural neighbors
for different types of regions
All regions Rural regions Urban regions
Type of neighbors Rural Urban Rural Urban Rural Urban
Beds/pp −0.133** −0.228**
GDP/pp −0.207** 0.242** −0.217** 0.179**
Employment/wpp
Agri-employment/wpp 0.231** −0.253** 0.385** −0.308**
Bed/pp growth −0.100** 0.131** 0.116*
GDP/pp growth 0.249** −0.232** 0.436** −0.343**
Employment/wpp growth −0.065* 0.107* 0.288** −0.262**
Population growth −0.063* 0.187** 0.292** 0.262** −0.154*
**Correlation is significant at the 0.01 level (2-tailed)*Correlation is significant at the 0.05 level (2-tailed)
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particular the urban ones the first factor of low GDP but high GDP growth is related to
regions being located in a rural context with more rural neighbors. Although Table 3
showed that factor 1 is correlated with rural regions, this table shows that also the urban
areas seem to benefit from the catching up of these areas. Furthermore, it appears that
urban areas with more rural counterparts are positively correlated with employment
growth (factor T2). At the same time, rural areas benefit from having more urban
neighbors in terms of employment and employment growth. Also the third factor that
deals with the tourist sector shows the importance of geographical diversity and related
synergy between the two types of regions. Rural areas in a more urban context benefit
by having a stronger tourist sector in terms of bed places, while rural areas with more
similar neighbors score lower on this factor.
Summary
This analysis shows how urban and rural areas differ, using ‘traditional’ indicators of
growth and the current situation. In addition, urban-rural interactions in terms of
correlations between the indicators and factors are shown. In terms of the current
situation, urban regions, mostly in the old(er) member states have higher levels of
employment and GDP. However, if the regions are in new(er) member states, often it is
the rural ones that have the strongest growth in GDP. When performing a factor
analyses, three types of regions stand out: more agricultural regions with low levels
of GDP but strong GDP growth; regions that do well in terms of employment (growth);
and regions characterized by tourism (growth).
When looking at possible synergy effects by taking into account the share of
different types of neighboring regions, this analysis shows clearly that having a
higher share of ‘other’ neighbors is positively correlated with growth, while
having more similar neighbors gives a negative correlation. Also when looking
at how urban areas are affected by rural neighbors the most important conclusions
are related to the growth related variables. First of all, urban areas with more rural
neighbors experience a higher level of (relative) GDP growth. In addition, they are
also related to higher levels of employment and population growth. However, they
are also more likely to face a lower GDP level. At the same time, also rural
regions appear to benefit from being located in a more urban and thus diverse
Table 5 Correlations between the factors and the share of urban and rural neighbors for different types of
regions
Factor All regions Rural regions Urban regions
Type of neighbors
Factor description
Rural Urban Rural Urban Rural Urban
T1 Agriculture and Low GDP, but high
GDP growth
0.260** −0.324** 0.342** −0.278**
T2 Employment (growth) 0.116* 0.273** −0.233**
T3 Tourism (growth) −0.185** 0.138**
**Correlation is significant at the 0.01 level (2-tailed)*Correlation is significant at the 0.05 level (2-tailed)
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context, in particular related to the tourist sector and in terms of employment
growth.
Drivers of Interaction and Synergy
Now that Spatial Analysis of NUTS3 Regions section showed that urban-rural
interactions are important and that synergy seems to take place between both kinds
of regions, this Section will go deeper into how these interactions might take place.
Apparently, still today urban areas benefit from rural ones and vice versa. As the
factor analyses showed, static and dynamic characteristics of regions are often
intertwined: areas with low(er) levels of GDP are more likely to have higher growth
levels while, on the other hand, there are regions in which the tourism industry is
(already) important and is growing as well. In this section, we will take a closer look
at current drivers of urban-rural interactions, such as flows of people, flows of
goods, communication flows and ecosystem services.
Flows of People
In many developed countries the urban-rural fringe is increasingly taken over by the
urban population. People from the city buy houses in nearby smaller towns, while
commuting to their urban jobs. Other citizens like to spend their increasing leisure time
in ‘their backyard’, facilitated by bike paths, running tracks and golf courses (van
Leeuwen and Nijkamp 2006). Often, the urbanites and their preferences and conditions
have a strong impact on the rural environment in terms of the minimum level of
communication and transport infrastructure necessary, or the level of maintenance of
the landscape. Clearly, there are benefits from these interactions to the rural population
as well. Therefore, especially for rural entrepreneurs, it can be beneficial to strengthen
the relationships with their urban ‘customers’. ‘They invite urbanites to buy their
products and services, such as homemade products and camping opportunities, and
they use the city for (part-time) jobs, specialized education or cultural entertainment’
(van Leeuwen and Nijkamp 2006, p.301).
Commuters
According to Partridge et al. (2010, p.303), ‘commuting ties between rural places of
residence and urban places of employment are among the most visible forms of rural-
urban integration’. As the analysis of the NUTS3 regions showed as well (Tables 4 and
5), access to urban employment is often very important for population and employment
growth in both urban and rural regions. Reasons to move to rural areas are often related
to lifestyle and quality of life, while keeping their urban engagement is an important
prerequisite, as Partridge et al. (2010) findings show for Canada. This also appears to
be the case in Sweden. Westlund (2002) shows that, when focusing on rural population
growth in Sweden, which mainly takes place around metropolitan areas and regional
capitals, important factors determining rural population development at the municipal-
ity level are the availability of jobs, (average) income levels and average property
values.
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As such, commuting can be related to labor conditions and living conditions.
Therefore, we can define four reasons: a shortage of jobs in rural areas, a shortage of
workforce in urban areas, preferred living environment in rural areas or a preferred
living environment in cities. When migration of urban people to rural residences takes
place, rural population growth can be considered a primary driver of rural to urban
commuting (Rouwendal and Meijer 2001). Another driver can be rural restructuring
through urban industry moving to nearby rural areas due to lower transport and land
prices. According to Renkow and Hoover (2000) in North Carolina, trends in out
commuting are more related to deconcentration. Nevertheless, although commuting
between cities and (accessible) rural areas is important, most commuter movements
take place between urban areas or between rural areas (Harris et al. 2008).
Tourists and Visitors
When people plan to take some time off and to enjoy other places, they have to choose
a destination for their activities. Different reasons why people take a vacation, as well
as different states of mind and motivations lead tourist behavior in certain directions
(Nahab 1975). Nicolau and Más (2008, p.1028) consider four reasons: the search for
‘amusement’; interest in ‘broadening culture’; longing for ‘discovering new places’;
and the search for ‘tranquility’. Obviously, this can take place in different kinds of
environments with urban and rural areas offering different attractions and benefits.
When looking at the concentration of (tourist) bed-places in Europe high levels are
found in both urban and rural places. In Italy, for example, Rome is an important
touristic attraction, and so is the rural region of Tuscany. Also the two million tourists
who visit Phillip Island in Australia each year mainly visit this place to enjoy the
beautiful natural environment (Weaver and Lawton 2001).
The resulting flows of visitors affect urban-rural interactions in three important
ways: through the transfer of income from one place to the other; through the exchange
of experiences between visitors and hosts; and through the exchange of (historical)
cultural values. The transfer of income not only affects the tourism sector, but also
supplying sectors such as the retail sector and transport sector. Through the use of
often-local labor and products, the wider economic (multiplier) effect of tourism
expenditures is relatively high (Van Leeuwen 2010). Furthermore, the exchange of
experiences can result in decreasing cultural differences and the exchange of cultural
values in increasing awareness of the importance of natural and historical heritage and
in opportunities to re-evaluate the willingness to preserve them.
Flows of Goods
Cities are often seen as ‘engines of economic growth and global trade’ (Rees and
Wackernagel 1996). This results, on the one hand, in an urban to rural energy and (raw)
material dependence. On the other hand, since trade can be seen as a way to export
local surpluses, it allows areas to use the related earned incomes to pay for the imports
of locally scarce resources. By doing so, these flows of goods (and energy) increase
incomes and carrying capacity in both urban and rural trading regions (Rees and
Wackernagel 1996). Today, with the increasing transport of agricultural products, the
physical relations between urban areas and their hinterland are less clear to most
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people. Many (intermediate) products are imported from all over the world. Of course,
urbanites need to be fed and many important inputs for urban manufacturing activities,
such as metals, fibers and energy are harvested in rural areas. However, not seeing (or
knowing) where the products originate from can easily result in over exploitation of
land and labor in low-cost developing countries and in negative externalities of the
many transport movements. This does not only hold for flows between urban and rural
areas, but also for flows of goods between developing and developed rural regions.
When looking at a slightly lower scale level, of towns and their direct hinterlands,
the (spatial) flows of people overlap with inter-linkages between sectors (Tacoli 2003).
Earlier work of the author shows how urban-rural linkages in terms of trade of products
and services have higher (economic) benefits for the towns. Based on a local interre-
gional input-output analysis of 30 European towns of between 10,000 and 20,000
inhabitants and their direct hinterland (7 km radius), hinterland multipliers appear to be
larger than town multipliers, but the share that ends-up in the town economy exceeds
the benefits of the rural areas (Van Leeuwen 2010). It shows how rural (hinterland)
areas benefit from the towns for inputs and facilities as well as jobs and how towns
benefit from hinterlands in terms of sales: the effects go both ways.
Flows of Communication
Increasingly, (successful) economic and social transactions depend on access to rele-
vant and specific information, and in particular, access to the Internet (Warren 2007).
This does not only hold for knowledge-intensive industries but for most actors in
society since all kinds of ‘agents’, such as large firms, NGOs; SMEs and even
governmental organizations and individuals increasingly depend on digital diffusion
of information (Warren 2007). Internet access allows firms to innovate in terms of
interaction with clients and partners, but also to update their production process. Two
important consequences of this are increasing developments in teleworking and the
growth of ‘out sourcing’ of several services (Moseley and Owen 2008. Increasingly,
rural areas have access as well to facilities such as online shops, online baking, the
online governmental office window and online education and training (Malcolm and
Owen 2008). This means that services can be obtained from everywhere: the growing
online retail sales shows how for many people, the Internet is a useful and important
marketplace.
For (certain) businesses, this means they do not necessarily need to be next to their
customers anymore and vice versa. Of course, the availability of Internet access is
crucial in this. This is important because, apart from information acquisition and online
purchases, the Internet also allows interaction with different relevant stakeholders in the
broad context of governance (Warren 2007). In terms of urban-rural interactions,
Internet reduces traditional barriers (of distance, appearance and even of dialects) to
such interaction. On the Internet we are all the same; people cannot see who is from the
city or the countryside, and everyone has access to the same information. This
highlights the importance of good Internet access in lagging (rural) regions, to prevent
them ‘catching up’ with more successful regions. Furthermore, additional attention of
non-users is indispensable, as these often include the most vulnerable people of society.
To this extent, ‘the shrinking of the ‘digital divide’ (and particularly the increased
availability of broadband Internet) is very important’ (Warren 2007, p.374).
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Ecosystem Services
Some of the above-described flows can directly be related to ecosystem services.
Ecosystem services can be described as ‘benefits the human population derives, directly
or indirectly, from ecosystem functions’ (Costanza et al. 1997, p.253). Those functions
are often grouped in categories with use and non-use value. The first category consists
of resources that are used directly such as water, agricultural products but also clean air,
renewable and fossil energy and natural amenities. Furthermore, indirect use values
come from regulating services, such as water purification and flood prevention (through
natural dikes or water retention). Examples of non-use values are option and bequest
values (services that we could use in the future or that next generation could use) and
existing values (the value that is related to the existence of e.g. whales and pandas).
Ecosystem services enhance urban-rural interactions because often the city benefits
from (mostly) rural ecosystems services. For some of it, the rural areas receive
monetary compensation, such as for flood protection. Many larger urban centres are
located near river and sea harbours. In new Orleans, for example, coastal wetlands have
slowed down hurricanes and other storms, reduced storm surges and thus protected the
city. The destruction of these wetlands resulted in large open water bodies that even
reinforce the danger from hurricanes and other storms (Guerrya et al. 2012). In Europe,
several cities are protected from flooding by water retention areas that in case of
emergency temporary store redundant rain/river water. Because of a lack of space in
cities, those retention areas are mainly located in the upstream countryside.
Another interesting example is urban agriculture. Armstrong (2000), by studying
community gardens in New York, found that community gardens improve well-being
and social networks, and are beneficial for one’s health. Although it has been consid-
ered old-fashioned for a long time, today’s increasingly young families are getting
interested as well (Garnett 1999). Another example of urban ‘agriculture’ can be found
in the Dutch urban-rural fringe were almost 1000 farms exist, which take care of
mentally challenged people, stressed managers, ex-inmates, etc. Such so-called non-
institutional health farming can significantly contribute to the local economy. In
The Netherlands this is estimated to be around €72 million in 2008 (van Leeuwen
et al. 2010b).
Also, other ecosystem services, such as the provision of renewable energy, clean water,
inputs for (new) medicines and the provision of food and fiber, are often ‘produced’ in
rural areas and to a large extent consumed in urban areas. Finally, the more ‘obvious’
ecosystem services such as clean air, quietness and natural landscapes appear to be
important pull-factors to urban residents to visit or migrate to more rural areas.
Conclusions
The aim of this paper is to shed more light on contemporary urban-rural synergies, by
focusing on EU NUTS3 regions and their 2009 state levels and 2000–2009 socio-
economic growth levels. Too often, the urban and the rural are looked upon as if they
are two different and separate systems, while in reality they are closely linked.
Interactions are increasing and differences seem to decrease in many developed
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countries. Rural areas become less dependent on agriculture and some (intensive) types
of agricultural activities take place in intermediate and urban regions: in some countries
the difference between the urban and rural share of labor in agriculture is less than 5 %.
Although, urban-rural interactions are often thought to be less important today, this
is not the case. Of course, some of the interactions became less local, and hence less
visible. This is, for example, the case for the provision of food and fibre. Still a large
part of the (extensive) production of food and fibre for cities takes place in rural areas,
however, generally it is not produced nearby. On the other hand, commuting patterns,
and the often related congested roads during peak-hours, clearly show how cities are
important locations for jobs and to a certain extent depend on rural labor.
In this article an explorative analysis has been performed, focusing on dimension
reduction in terms of factor analyses and bivariate relations. The explorative study of
the European NUTS3 regions indicates that urban-rural synergies are potentially quite
important. Rural areas benefit from having more urban neighbors in terms of employ-
ment and employment growth. Furthermore, rural regions in a more urban context
benefit from this by having a stronger tourist sector in terms of (growth of) bed places,
while rural areas with more similar neighbors score lower on this factor. For certain
urban areas, we find that those regions with more rural neighbors experience a higher
level of (relative) GDP growth. In addition, they are also related to higher levels of
employment and population growth. Unfortunately, at the same time they are more
likely to face a lower GDP level. All in all, the analysis showed that having more
‘opposite’ neighbors appears to be beneficial to both urban and rural regions.
There are several important trends that will intensify urban-rural interactions in the
future. First of all, the increasing flexibility in terms of workplace (even on a day by
day basis) due to increased mobility and Internet applications allow more people to live
in the countryside. Increased communication through social media and other online
applications will decrease urban-rural cultural differences even further, in particular
under the younger residents. How this will affect interactions is yet to be seen, but it is
likely that urban and rural areas will become more similar, in particular in the more
accessible regions. Furthermore, scale enlargement in public and commercial services
are likely to increase the dependency of rural inhabitants on the city as a place for
physical contacts. Again, digital developments might reduce the impact, but physical
contacts (always) remain important. Finally, expected climate change will in many
places result in a stronger dependency of urban areas on (rural) ecosystem services. In
particular flood risk (since a relatively large number of cities is located near rivers or at
the coast) and the effects of high temperatures and droughts will have an important
impact on urban areas.
Thus, better understanding of the needs of both urban and rural populations, the magni-
tude of interactions between them and the detection of vulnerable groups are important
research topics for the future. In addition, more extensive analyses focusing on cause and
effect relationships are likely to result in very welcome contributions to the research field.
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